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(54) [«w©*iw 'v? 1 - □ # <j & c «j ^yw&mm 

(57) [Sfcj] 

a; (R> -NR« R* H+ ) a - a Xa (MoHPA) 

SDK. AfffcJWStttt*^*.*. R> -N 

R* R» tt. r5>#^T»ta!Hfe3St)l^ R 1 «. &# 
»5«fflJSfc*K:»8»*|*tt*^«ST*0. R* 
R" »J<HC, tFD*JHf;PiS. £fc 

**3<Di$» ntt, 0~»2. 5T»5, *LTm««4 
n»> 0~»3. 5T*5, -tUx (MoHP 
A) » - «, flHffm©* 'J r^^^njK 'J 17-t> 



CD 

CO 

i 

q" 

CD 
O 



(2) 



my s >^*r#tfcajte. 7K , j7'5>aj»*j«fctxt kp a ;u tragus* 

(R 1 -NR2r3 H +) m _ n x n (M o H P A) m — 

s r 1 *^ ^Sfe»J«a^(c^tfe^i±^^.^s-efctj % R2fc ttu ; R 3 a )£.* 
»J<1(::. tMI. t Ko*;ut*;uS^fci*igjn(DR iSt'*y, x*<, *f?i. 

>*^^">T?fey % m*<, 3*fcl±4-efcy, m*<3<D£# s n 0~&2. 
5T?fey. fLW4©tJ, 0~ifa3. 5"!?*^. fit (M o H P 

(R1 -NR2r3 h +) m _ n X n (MoHPA) m- 
T'fcoT. ZCt, R 1 -NR2r3 (J( #f&aj£3|:bU R 1 f*. tt^ftk»l§ 

I*. 3*fcl*4T»fty % m7&<3(Di:^ % n I*. 0~|$|2. 5T?*y, fLtmA< 
4a)<t^> nli, 0-&I3. 5tfcy, f LT (MoHPA) m^mtf) 



(3) 



3 iz&mnmtfttb. 

[f*3fcli5] HtTlE (Mo HP A) nfi-a< % mAUro^'ft'J ^f>Sl|, 
li^SiMo0 3 fc«|:i;75>i^l£$t*Ig$att5, 

tfam j&j&sas Ht»i±<D fc * * -ou * * * am. 



(4) 



[0001] 
[0 0 0 2] 

s„ t'j?f>^A<#auti^i:, ^<ojm^. i*js*€i4tg (^ic, mm 

[0 0 0 3] 

*tm$6 2 3, 1 55f (196Hf7fl40) It =E*J ^T>^ft 
3«J * T*;# m 14 T- fe * * * *t £ < <t *f 2§ 14 fc § 4**11 <D a* "C — X <Z> £ 

ri±s u> ; E'j^7 l >si^Et3fpLii3c-r-5)iJ§iic % 'j^'j^-T^ntiftt 

SttilTcSiJ £ 0^1tSJS5fej$^<Df|ft$^1±$i^«)-5(7)lcJS^-Cfci> t W^HTl* 
[0 0 0 4] 

*i^lf^5, 319. 1 1 9t (Kanesh i m a £>,. 1 994^6^7 



(5) 



[0 0 0 5] 
[0 0 0 6] 

m-?z> : 

(R 1 -NR2r3 H +) m _ n X n (MoHPA) m- 

ccr% Ri-NR2 R 3 fix Ts.^-$mftWimz&t>L. r 1 m^mnm 

Kp*;ut*;us*f=i±i6*n<DR 1 «r-fey, xi*. -fii&Jl'f ^{ffi 
^M-r^-xDm-n^-fii, 7>^-^A-f ^VfifcliTS^rt^^-C-fcy, m 

(*, 3*fcli41?fcy. mA<3C&££. nit, 0~$*J2. 5Tfifey. f LtmA< 
4<Z>££ % nli, 0~*?|3. 5-efclJ, -e-LT (MoHPA) "»-|*, S^mOJ 

^ y ^ □ y K7-t >t? fe 

[OOO 7] 

[0 0 0 8] 
[O O O 9] 



(6) 



[0 0 10] 

Co o i 1 ] 

(R 1 -N R2 r 3 H +) m _ n X n (MoHPA) ™~ 

cajiCr-i*. r">-nr2r3 I±s 7 5>#*f#t$tfW£ai;bU r "» it 

zzviz, **u::+#fc^#t±£#*.ag-c*fc<&, ri-nr2 R 

<iu Rim<n>pu< t*,-m*. m^izit, i^ttsp^r*fe-s 0 hps. r 

[0 0 12] 

Ubi] 

(MoHPA) m "X B (*HR 2 R 3 N-R 4 -NR 2 R 3 ir)X a (MoHPA) ,& - 



(7) 



[O O 1 3] 

5£ (R1-NR2R3H + ) m _ n X n (MoHPA) m— el*. RZfc^t; 
[0 0 14] 
[O O 1 5] 

7S/;Hbfflrci** C8~30J|gJD5^ C 1 4~2 0-T vltffiftB* fc^^t Ko 

, 482, 7 6 0f, 12, 48 2. 76 1§, ^2, 7 3 1. 48 1^, 12 
. 7 93. 2 1 12, 9 64. 545§, 12, 9 7 8. 4 6 8§, 13 

, 1 5 7. 6 8 1 -^-fcj:tfl3, 2 5 6. 3 O 4#T?IB2&£*VCl>£o ^tl>o<D 

teuajuisTt^MTisMtmit. ^mmmmmt -\m&tz\z**i\ck±o^m&-hn> 

tf>i£iaiI<t<7)ttflD (4 + 2fcJ:t;2 + 2) ±JiM*T?&<&. w*t£(&B£lis *M 
$#1*12. 4 4 4. 3 2 8^X'&7jzZtlXl*&o monmi&mVlt. Z.0)l3)[,tii 

n*;i,e;u««*JU?K>Bl7i/;Mb*tt. i 6 0*te*fcl*i 8 5°c 

*Nb2 4o°c*fcii2i o°c£t?o>SjSt?, 1 fi*7cl*^-4xJU±(D^-U7-0* 

. HiS^tt-Sc 7U-f>i7>>;MbJ«tt, #*Li^i&*Q7v;Mbaj-efc£<, c 

3, 4 12. 1 1 JJ^tfBenb, fThe Ene Reaction 



(8) 



of Maleic Anhydride With Al kenesj , J 
C. S. Perkin II (1977), 5 3 5 ~ 5 3 7 

n;fc;nf;ug&gli. »*Li^HJS^TM*. 500-5000 (#£L<li, 

9oo~3 5oo) (Dia^^a^w-r-s-f v^u>tt>m^(*r-fe-i) 0 

[0 0 16] 

^ M 3^ >S?ig#ffcSij £f&fifc-T 5 <7Mr *JJ3 # £ «fc 5 1~ £ ft £ ?K V 7 S >T- fc £ 
tf7;U*U>JK'J7 5>, a§^7K'J75>, t Ko4r'>^7K'J7'5>. 7'J — 

[0 0 17] 

[0 0 1 8] 

Kb 2] 

k i 

fit TT^Ul/J gf±, H@*fcl*2<@^& 1 OlSt% *fcl±6 

2 1 9, 666§;f4, 234. 43 5§;f4, 9 52, 328§;f4, 
938. 88 1^;I4, 9 57. 649§;f4, 904. 4 0 1 # ; *S<i:tf 

$5, 0 5 3. 1 5 2#-r?fa&£4x-ci^"5o 



(9) 



[0 0 19] 

^&0>T5><Dffl*rSli, ib*l5X^vW5 K#tfeaj*a>*;U7t?=;u£ : m. 
mm*-0>*)Utttfi % mo. 4:1-1. 5:1, L < J*. O. 7:1-1. 

4 : 1 t^^J:^IC$tt*o 
[0 0 2 0] 

[002 1] 
[0 0 2 2] 

*l*#5o »*Ll^)4li. *imtl3, 5 22. 1 7 9^^14, 234 
. 4 3 5-5§-T?!Eai£;h,-ClN3c»: : 5l^ JiIB*;u^>SlT v^Mb^Jt 1 *I£f;:f*-?- 
*ua-ta>7vup— ;i/*fcii7i/- ;u<ta>7'v' < /Hbai] i Sifefcyo. 5Mifi~ 
4MSfia>fc KP*i/lb^(Dtfc-e<D£J££&#-f ^*L^,<D*;U7t<>^xx^ 

'JT5>. $g^7tf'J7'5> Of ^1^15, 0 5 3, 1 5 2§t|(S 

a^eju*M» *><^ifs>;ft£ 0 c<DT5>li. zo^ u ^f>^f p^'Ji^fi 



(10) 

1 ~2Mlfi:, . 0~i. 83ifl)tKn+Wb^t, 7-> 

Mtmimm&tzV. o. 3^s*t-, *fciio. 02-0. zs^m^^t 

5>t$SF5^#Sc:t(c«fcy % miasms,, co>*;u7K>^Ti>;MbSiJi*s c 

itO. O 1 aaOT^n-zufc^^X it O. Oiaifl)7 5>A^L 
Tl>£*,0>0>. JKDa&^-tNB^MSMli, TisMtmi ^Sfcfcy. 'W<i:tO 

, 9 5 7, 8 5 4§fcJ:tfg4, 2 3 4, 4 3 5#t?f2a$ttT 
[O 0 2 3] 

^tmommxmt. *i«iti3. 275. 554^ ; i3, 4 3 8. 757 

^;^3, 454, 555§;^3. 565, 804§;^3, 7 55. 43 3 
§ ;fc*^3, 8 2 2. 2 8 9^T?Hfl3*$*lTl>-So t Kp*;u 

;U^>fc«fctX-etlt.0)7K^b^**:^lf t,*LS) <t75> (^7S>ftli 

» ; tf'J C?PtfU» 75>; N, N - v> N -/K'J (x^U>/3? 

P t°l^» 7S > fl)5 O : 5 OO^EJUt) ; N, N-'y (th'P+>> 

X^U) -IM-tK'J -J^rlsT = > ; N — + -N-tK'J 

^f>7?> ; N-tH'J ?f>-7= 'J > ; N— tK'J ^>^E;U*'J > : N -7^ 
'J C?t» Ifb>v7 5> ; N-tK'J (^P tf U» h 'J U>v7 5> 
; N-tK'J C?^» Vlfl/> h'J7 = >; N ' . N ' -tK'J C?^» 
7lf U>^>^5>; fc^l/N, N- v> 9^;U~N' -tK'J (7neU» - 



(11) 

i. 3-^ptfL/>i?T5>*<^(f f>tL-5o muo>=E >j yr^m&mmm*. >) 

Viltfctt^'fil, Mo0 3> > (fcii:©7 5>*<, mi*fl*iic[± 

[0 0 2 4] 

£tf/^7M,A7;u^fc K) , '>)5:<i:iiao±i275> (»*L<(*» tK'J 
75>. «5^.ii. 7t?'jT;u^u>7t<y7 = » t 1 «©7JMr;i, 

M&t Kn*v3?#j£<b^&£Si6£l*£c:i:lcj:y . ifcj££;ft5o cftt>a>ia 
£S£<Dfitt\ t Ko4r«>5r#8Mb^3 : ^iUAT^t K : 7 5^;^ (1 
: 1 : 1 ) ~ (1 : 3 : 3) a>©fflT?fc£ J: 5 IC^4x-So C<D t Ko**>3f#& 

-£I57i,/-jU£&#T£ 0 ztibott Ka*v3?#&<fb^ii~l*. 6<l~40 

OfflOftXfiK?-* */cl*3 0<@~3 O OfflO>m^JS-7-. £7=1*5 0<1~2 0 0<1 

420-10. 0 0 0 ©Mn $#^-^fl§lttJS*fcliJii^«li^<b7K 

IE2E$tLTl^-5 0 *S*#i¥m3. 9 8 0. 569f ;f 3, 8 7 7. 8 99§; 
fc«fctf^4, 454. 0 5 9f t 
CO 0 2 5] 

Jil»fl)Jt«*^l«-r*a^©Ka5-cMT?*«3^*fcl*-t*L4: 

s(6t?*«. zo&oteumizi^ mm 5c*-r:*-»>*fctecs2) 

TV—)\,t<DBLfclt. m*.\*. JRBttltSU. 1 3 6, 0 4 3 £*lT I* 

[0026] 



(12) 



±X<nkLtz&X'l£. ATP?K'JSl7-t> (Mo HP A) m ~[i, d<7>75> 

„ X<DMI* % n-CSt3$tl€)^ HMWfCfi. m^3(Dit, 0~2. 5T?fcU 
. fLtm/)<4©it. 0~3. 5-efcl>„ L < (i, XI*, TK^Trfe-So » 

xf*?f£Lfci\, 

[0 O 2 7] 

oHPA) ™-xm*>Z1xZ>) li, SftJW%MT?fc^) 0 ^^PTlOJT-^-Xis 

1 2Mo0 42 - + HP0 4 2-+23H+-> (PMo 12 O4 0 ) 3_ +1 
2 H 2 O 

Rgli. m\Z s &LT<DE.l£X'&Z : 

1 2Mo03 + H3P04->H3PMo -| 2 °4 0 

tl. f0)7-t>li, 4-0>m?5£*i Ll#<5 : 

1 2M0O3 + H4S i 04-*H 4 S i Mo -| 2°40 

t^&y^^if £^to£>Ci/)<T-£, 12i0)MoO 6 AIf|:|j:, + 

'i>po 4 Eg®i* <y >£<$ifl-r&i§^) £ffityfflA/T?i>£ 0 fifeoeijgfc«t:t/gijs 

Lf=^*»*tc4*fcn?fcy , CtllCli, PMoi2O 40 6- » PMois06 2 



(13) 

6— , P2M05O23 4 ", PM09O349- P2M01 8°62 6 "« 
PMo 1 1 O 3 9 7— „ pMo 9W3 O4 o 3 ~ - G8Mo 1 2 04o 4 " S 
iMo3W9040 5- fc<l:i;TeMo 6 024 6 -*<flf^, P, 
Ge, S i titzlZT e tMoSZtzltWtl*. ftaW^TCffti: LtIlR$ *l, 

CZT'^-r^ci; ^iz'J >t? $1 1 1 A^b^v I 

1 (Acsttif) y*n>r \ : *ztzitim&&mwrtifr (p, a s . 

Si, Go, B, A I , S bfe^tfT e £#tf>T) "Cfcy^So ±xCa)^E'J ^ 
> (Mo) li, TtK'JJI^J i: LT^tP(Dfi:i1J^mfcL, fVBi~^ 
V I BS©I#*I (W, V, Cr, Nb, Mo^fcliTa^tftt) 0)1^*1 
frT?fc l J#5#, *%WOtz#>[z\^ ^ 'J ^f>^MS LL\ -ttufc*., 2§iH£: 

tiz>o ±t&™mfr*MiRznzmwm&i*t&tztzmx'&v^ c*uci±, T;u-tr 

&tf<)>'*i-i/)l,*'J7Tlsm<m\-f*tl* PV 2 Mo 10 O40 5 - 

, 'j^vfT^wtmT* commit. -m\z, Ts&omts^um^coi&o 

ffi-fi &&&-f &o (Mo HP A) 3-(DJf*Ll>flli, PMo -1 2 0 4 o 3 ""^ 
[0 0 2 8] 

^P7K';^KO«iglcg|-r^*?>lc»iNB/d:1f«ico^rii, Chemi ca 

I Reviews. Jan. /Feb. 1998, Vol. 98 (No. 1) 
fcekt/M isonoCDHeterogeneous Catalysis by 

Heteropoly Compounds of Molybdenum 
and Tungsten, TCatal. Rev. — Sci. Eng. , 29 

(2&.3) . 2 6 9-3 2 1 (1 9 8 7) ($$|C, 2 7 0-2 7^-i?fc«fcl);2 

7 8-2 8 0^—^) \z&m-&& 0 *mwv\t. *o*m-<*is\z. -tiaooj:? 

IC, SB#M£fcl*^±fC#|fe»]T-*> (r1- N r2r3 h +) T'WLZ&Z.* 

ttrfcy, ^otemz* ^Ta#<)&o)&#to-£tzitn±\ztpmz*i 



(14) 



[0 0 2 9] 

^PTtf'JSlfi. mi50)^ST'«fe* (m^Hts Aldrich Chemic 
a I Company. #22, 4 2 0 - 0 f$&Xf3 8 . 336-8) . 

m-r&tzihiz. mm wist) tts. 

[0 0 3 0] 
[003 1] 

4J(D^^P7Ky^<D»$L<li1 0~5 0li% (£t>l=#£L<l*. 20-3 

om%) ommtLx. zoisLfcM-gmzm&TZtotf&s-CiK ^07^3 



(15) 

[0 0 3 2] 

ffl (ztui. »TH ooooTK'J'f v^fU>/i^igLfc) 2 50 g £3fcig 

"^•So C0)Si(jlnX4lC« H 3 PMo 12 O40xH 2 O (5g) J— JU 1 

5 g ?g;$£;iisan-r£o co^jpM^a)^^^. 2 0^(wt5f=or, c<z>jsj£ 

<DJ5f&/1^4*l^» 2B#fii1IC;b/coT\ *$1 2 0°Cf;-etf>o< y <tflD|&LT\ CKD 

. *-LTaiiMMM/<s/ KtaiLt, $«J2 8 5 g O)Btfife0>£j$!f$3 (C*Ui. # 
•fl=«k y » &J0. 5 8%fl)Mo, 0. 1 1 960).SftJ:tf 1 . 5 1%0N^t 

[0 0 3 3] 

f5LTS< Jfe-S0>-t?. *f*L<(*s 2 096$fctt1 5 %IUTt'ife§. C<Z>J5l££ 

#TJCT, S^fl)7K<D3t^«fc y (0*3.1*. 5 0°C£7cl*8 0°C>^£>9 

9°C**=te9 5°C£T?) *fcli7K<D^T-tf+?tl*o *£ttl=l*. -JfeWIB (« 



(16) 



0. 5~2 4&NL 15HIH, 10iHffcli5^) T* % ?Ut>*>. Z 
a>3t^<fc y^st^SJS (0>l*.f#, 1 20-1 8 0°C, HMMICf* % $?J1 5 0°0 £ 

. mmiz&y^ mmx-zz z<D±mmit. *o>m&tpizx* *&<D-£i£mz >0 

[0 0 3 4] 

-■ft<D%.j&y>3ztzizm?3<Ds.fcm** z(D±^.m^mnmzm^\-fu^ 0 mm\z 
> zo)#wim3ztzi*mo>7*zso>miz. mzmmxitui\ l^l&*><€>. tL 

SfcS"J©i§£, 4~8f£j£§l] (-tfc=b*». P«^1ffl*fcy» 12~2 4I©«I 
[0 0 3 5] 

JUSl*. *52 0 0 00lS^K)^M^^^7t<'J^V^>S-efeSo z\o>#Wl 

ca>77*3fcr*, jiJm^^aoog^^p-r^o co>;g£-!fei£9 o°c 

^-CJnlftL, #n/ZB$miZt>tz^X. 8 5%>J>ig3. 23g,7K55g (d 
O'J >SI*fC#^LT^-5=t<DfcA0xr) *S<fctfMo0 3 (4 8. 6 g) £&A0 
"T^o &#L#Jb<t>. 9 8~9 9°C-e, &J1 7B#RS?«J#L. -£CD 



<17) 

o^mit. i5o o c*r-±*<y. zn^mizmtzt. m^ummTommm, 

[0 0 3 6] 

ISffl. ASM(cii % o. oos£f=f*o. oi~o. sf-fcteo. iit%. 

£L<fi, 0. 02-0. 0 811% (-rfc:fc>*>. 2 0 O ~ 8 0 0 p p m. 

tzi* % fflm&ito)foz*4ji,te&tf*^*;^fom(Dm(Dmmmx'&z B 

[0 0 3 7] 

* tz itmmm <* titz&to . as £ tfct* tz itmmfrzmmLtz** jutfm (f t> tt 

*f h7t h*P75>, fc«J:tfi/'Ja->/<- xjfc <fctfi> 'J -tr 

Mft&&0>$>$>*-<)\,0)ftj£<Dmit, 3&mft&m4. 3 2 6, 9 7 2^T?B»S 
[0 0 3 8] 

i§?&» C(Di)S^'M<i:t5 0lI%, $?f;L<li, &8 3~J&9 811% 
» «t»*L<(*, !58 8~*!)9 0li%Sfi«)S„ L*>Lfc*<£>. ftMffiJK 

A£MI=f*. Z<7)*<< /KDSli, 10~8 0H%, »*U<li. 30~60l 



(18) 



7-r:/m*MRJNf*. #W?»<fcy =fct? S§148E{* (mtf, h;ux» 
£^#>t) *<sSSiT?^*o rattle. tea)^a»ij(*. gi&^JtajT'ii^tefflaftiS 

oO)Sl*. -t|E(DJ:5lc s O. i~m%&£-e&& 0 

[0 0 3 9] 

Tffe^o X<bi£l*. -ift(c % &JSfcJ:tf-?-(&&Jg*J5l££*i&!|$^ 

icia$flfc£M^&fc«£UMSii5y mz.it* y^y—ju^tzitrj^—ju) £#*r 
mzm&-?$>?5mz$£&Lx^%ftm~te* xmm*m2. 501, 73ut 

;t&2, 61 6, 905§;|g2, 616, 91 1§;^2, 6 1 6. 925§ 
;%Z, 7 7 7, 874§;f3, 256. 18 64§-;ft3. 384, 58 5§ 
;^3, 365. 396f;f 3, 320. 1 62f ;g3, 3 1 8. 809f 
;%3, 4 8 8, 2 8 4f;fcJ:i;i3, 6 2 9, 1 0 9*§-/><^lf t>*l& 0 
[O 0 4 0] 

-Cfc4 0 »KU-fV^>, ^'J^^^'J^xx^r^. #'J7*y 



(19) 

[O O 4 1 ] 

fccfci;^e-;U*S^i*:^lf t»tL^„ 0J*.l£. C. V. Smalh 
e e r fcJctXR. Kennedy Smi t h|:J:|) I" L u b r i cant 
AdditivesJ (Lesigs — Hiles Company Publ 
ishers. Cleveland, Ohio, 1967) 0) 8 ^ £#R§1± 

O 

[O O 4 2] 
[0 0 4 3] 

mit#>m~\*. tj^-j^/^m. 75>t^7i-h 

[0 O 4 4] 

^77-f h, WAViJft'^SaiS. rt;U/< 5 flSHb^U'Ofc 
[0045] 

WMSdfcfi, nbtu7-fx Mixfjt («y^.ri, ^bfliitt;*) . t k 

'J >I£ffi&fc<fctf ^*-*;u/n*5 >Mf8rf>«£if t>*t£ 0 

[O 0 4 6] 

-nt.aj^ADS'lfc^^O^ttlSlli. *S!fcI*m4. 5 8 2. 6 1 8^(14 



(20) 

er<Z>l"Lubrjcant Add i t i vesj , Lezius— Hile 
s Co. .Cleveland, 196 7 UU&Z *LTl^<i>„ 
[0 0 4 7] 

[0 0 4 8] 

<to)ffli§i*. ^m#ic^ao>s«a?mi*r*ffli>t)ti-5>c fts-r zt, commit 
si*. -nic&o-c, flings : 

#-T^o -ASK, cot Kn*/nf;u*7?l*, «-i 0«©flt*BWc»L. &2 



(21) 

[0 0 4 9] 
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